occluded. The endotracheal tube was therefore withdrawn until the left upper lobe orifice was just uncovered. The bronchoscope was then passed through the right lumen. This proved to be endotracheal but also demonstrated that the proximal end of the left endobronchial cuff was just visible at the carina. As no herniation of the cuff into the trachea was present the position of the double-lumen tube was deemed to be satisfactory and it was then securely tied in position with cloth tape.
After moving the patient into the left lateral position the tube position was rechecked by bronchoscopy. Its position was unaltered with the tip of the endobronchial lumen remaining just proximal to the left upper lobe orifice.
Anaesthesia was maintained with nitrous oxide and enflurane. IPPV was delivered by a Campbell ventilator. During initial two-lung ventilation the Fi0 2 was 33070. This was raised to 50070 during one-lung ventilation. During the course of the procedure a total of 9 ml of 0.25070 plain bupivacaine was administered epidurally in three increments.
Right thoracotomy was performed through the sixth intercostal space. Isolation of the lungs was satisfactory and ventilation of the non-operative lung was uneventful for the ensuing two hours. All pulse oximetry readings during this period were above 97070 saturation. At this point, in the course of dissection of lymph nodes surrounding the origin of the right upper lobe bronchus, firm traction was applied by the surgeon on the region of the tracheal carina. A sudden change occurred in the capnogram. The upstroke of the waveform became flattened and the plateau value dropped from 40 mmHg to 15 mmHg. Simultaneously the rhythm of the ventilator became irregular and the peak inspiratory pressure increased.
The breathing system was immediately disconnected from the ventilator and hand ventilation with 100070 oxygen attempted. Initially no ventilation was possible and pulse oximetry readings fell to 80070. The endobronchial cuff was deflated and this allowed some ventilation. Hand ventilation through both lumens of the double-lumen tube further improved air entry to both lungs. Pulse oximetry readings rapidly increased to 971110.
A 4 mm fibreoptic bronchoscope was passed down the right lumen. Orientation of the visualised field was difficult but it was possible to determine that the right main bronchus orifice could no longer be identified. Passage of the bronchoscope down the left endobronchial lumen revealed that the endobronchial tube was now in the right main bronchus. Reinflation of the endobronchial cuff then caused the endobronchial tube to reorientate, pushing its orifice against the wall of the bronchus and thus completely obstructing gas flow.
Ventilation remained satisfactory with both lumens connected to the breathing system, the endobronchial cuff deflated and the endotracheal cuff inflated. As the resection of the lung was already complete, it was decided to conclude the operation with the doublelumen tube in its new position.
The remainder of the surgery and anaesthesia was unremarkable and extubation was uncomplicated. Inspection of this tube failed to detect any abnormality in construction nor any damage as a result of the inadvertent repositioning.
The patient made a smooth recovery and was discharged on the thirteenth postoperative day.
DISCUSSION
The correct positioning of a double-lumen endotracheal tube remains a vitally important aspect of the safe conduct of many thoracic anaesthetic techniques. Maintenance of the correct position throughout the case is equally important. Our case is the first report of a double-lumen endotracheal tube that, after satisfactory positioning and function, was inadvertently relocated by surgical manipulation.
Classic blind positioning of double-lumen tubes and confirmation by auscultation has been shown to be unreliable'-3. Obstruction of the right or left upper· lobe bronchus is the most common significant malposition of double-lumen tubes 4 • The initial positioning of the double-lumen endotracheal tube in our case highlights this common problem as, although auscultation appeared normal, bronchoscopy revealed obstruction of the left upper lobe bronchus. Many authors recommend that confirmation of proper placement of double-lumen tubes be aided by fibreoptic bronchoscopy'-l. At our hospital fibreoptic bronchoscopy is routinely available for thoracic surgical cases. In this case it aided the correct placement of the double-lumen tube. Malposition of a double-lumen tube commonly occurs at the initial placement or with a change of the patient position 6 s • In our case, correct positioning had been established on both these occasions and malposition occurred only after two hours of uneventful anaesthesia.
The margin of safety for positioning double-lumen tubes has been previously defined in a study by Benumof et al. l as the length of the tracheobronchial tree over which the tube may be moved without obstructing a conducting airway. This study found the average (SD) length of the left main bronchus to be 49 (8) mm and the distance from the proximal end of the endobronchial cuff to the tip of the endobronchial tube to be 30 mm. We therefore calculated the average margin of safety in positioning a left-sided doublelumen tube as 19 mm. In our case the proximal end of the endobronchial cuff was just visible at the carina after the tube had been withdrawn the minimum possible distance to unblock the left upper lobe orifice, suggesting that our patient's left main bronchus was unusually short. This would have increased the chance of the endobronchial tube slipping out of the left main bronchus.
The direction of the bevel of a left-sided Bronco-cath® double-lumen tube is 180 degrees opposite to that of a right-sided tube. This opposite direction of the bevel plus the distortion caused by the inflated endobronchial cuff caused the endobronchial orifice to abut the wall of the right main bronchus. A left-sided Broncocath® double-lumen endotracheal tube does not have a side hole. As the endobronchial orifice was obstructed, ventilation was impossible through the endobronchial lumen with the endobronchial cuff inflated.
In conclusion, accurate placement of double-lumen endotracheal tubes remains a difficult procedure. The use of auscultation to confirm correct positioning is less reliable that inspection using fibreoptic devices. We have reported the rare occurrence of the relocation of an adequately positioned double-lumen endotracheal tube by surgical traction and the use of fibreoptic inspection to establish the diagnosis and formulate a management strategy for the remainder of the case.
Hemi-arthroplasty of the Hip Under Triple Nerve Block
w. LIM*, N. KENNEDYt
Royal Perth Hospital, Perth, Western Australia
Key Words: ANAESTHETIC TECHNIQUES: regional, triple nerve block; SURGERY: fracture, femoral neck Surgical treatment of a fractured neck of femur is one of the common procedures in the elderly population. Many of these patients have medical conditions which render their anaesthetic management complicated. We present a case of a hemi-arthroplasty of the hip performed under a triple nerve block and local infiltration.
CASE REPORT
A 90-year-old man (ASA 4E) with a subcapital fracture neck of femur was scheduled for a cemented Thompson's hemi-arthroplasty. He was alert and oriented and his medical history included severe aortic stenosis, ischaemic heart disease, hypertension, severe chronic airways disease and osteoarthritis. He required domiciliary oxygen therapy and was very dyspnoeic on minimal exertion although he cared for himself at home.
On examination he had a slow rising pulse at a rate of 90/min and had no signs of cardiac failure. He was cyanosed and dyspnoeic at rest with a respiratory rate of 30 breaths/min. Investigations were: full blood count within normal limits, urea and electrolytes within normal limits; arterial blood gases on air: pH 7.43, PC02 5.1 kPa, P0 2 8.2 kPa HCO) 26 mmolll, BE + 2 mmolll; electrocardiograph showed left axis deviation with left ventricular hypertrophy and widespread T wave inversion throughout the chest leads, chest X-ray showed cardiomegaly with unfolding of the aorta and emphysematous changes in the lung fields and echocardiogram showed critical aortic stenosis with a hypo kinetic apical segment and an ejection fraction of 20070. ·F Despite the patient's poor condition, it was felt necessary to proceed in order to prevent the potentially fatal complications associated with prolonged traction and immobilization. General anaesthesia was considered but in view of his poor respiratory function, the likelihood of his requiring postoperative ventilation was great and it was felt that he would prove difficult to wean from controlled ventilation, should it be needed for any length of time. The critical aortic stenosis with a fixed cardiac output and a severely ischaemic myocardium militated against the use of either general anaesthesia or spinal/epidural anaesthesia.
METHOD OF ANAESTHESIA
A triple nerve block combined with local infiltration by the surgeon was used. This technique has the capability of blocking the femoral nerve, lateral cutaneous nerve of the thigh and the obturator nerve. The remainder of the surgical field may be blocked by the surgeon during the dissection. The main operative site is the lateral aspect of the thigh which is covered by blockade of the lateral cutaneous nerve of the thigh. The surgeon was keen for this man to have his operation and agreed to work under possibly less than optimal conditions. In addition he agreed to insert an uncemented prothesis to avoid the cardiovascular instability associated with the application of cement. The risks and the proposed technique were explained to the patient and he agreed to proceed.
Intravenous access was secured with a 14 gauge cannula in the right forearm. Monitoring with ECG, noninvasive blood pressure and oximetry were instituted with the patient breathing 28070 oxygen via a fixed performance mask. He was placed in the supine position with his right leg slightly abducted and externally rotated. The right groin was cleansed with
